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Abstract: In order to study the effects of the combustor width on the operating characteristic of the rotating
detonation engine with liquid fuel, a gas—liquid two—phase rotating detonation experiment system was set up. The
gasoline and oxygen enriched air were used as working substance, and the pre—detonation tube with hydrogen/ox-
ygen was used as ignition device. A series of experiments were carried out under different combustor widths, the
initiation process of detonation wave was analyzed, and the effects of combustor width on detonation wave propa-
gation characteristic and thrust performance were studied. The experimental results show that the formation of
self-propagating detonation wave requires a deflagration—to—detonation transition process after ignition. The deto-
nation wave propagates in double wave collision mode under different combustion chamber widths, and the corre-
sponding wave velocity is distributed in the range of 850~1025m/s. As a whole, the velocity increases with the in-

crease of equivalent ratio. Meanwhile, when the combustion chamber width decreases, the wave velocity decreas-

* YRR 2019-07-08; EITHE: 2019-09-25,
HEEWE: HEAAREES (11802039; 11802117).
BREE: FxAE, W, TEI, PSR EETE . E-mail: Ibxnjust@126.com
IR BRE, PN, HEE, 5. REEE TEE NSRRI E R A AL S2 BT T ()], R, 2021, 42(2):
372-381. (LI Bao—xing, XU Gui—yang, WENG Chun—sheng, et al. Experimental Investigation for Effects of Chamber
Width on Rotating Detonation Engine with Liquid Fuel[J]. Journal of Propulsion Technology, 2021, 42(2):372-381.)



a2k 2

WA 25 50 2 oF T S KRR R 2% 48 S5 R S LR i) 5 36 AT 5 373

es. There are significant differences in thrust performance under different combustion chamber widths, in which

the thrust and fuel specific impulse of the engine under 16.5mm are obviously lower than those of 11.5mm and

9mm. With the decrease of combustion chamber width, the inner and outer wall boundary layer plays a more

prominent role in the flow field, which reduces the stability of engine thrust.
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Fig. 1 Experimental system diagram

1-Collecting chamber
2-Oxygen branch

3-Air branch

4-Pre-detonation tube

S-Intake pipe

6-Combustor

7-Dynamic pressure sensor
8-Static pressure sensor
9-Thrust wall and thrust sensor

Fig.2 Engine experimental device
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